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Background/ Aims 

Although several studies have suggested overlaps between gastroesophageal reflux symptom and irritable bowel syndrome 
(IBS), the studies for the association between erosive esophagitis and IBS are rare. The aim of this study was to evaluate the 
association among IBS, non-erosive reflux disease (NERD), and erosive esophagitis. 

Methods 

A total of 2,769 participants completed questionnaires and underwent esophagogastroduodenoscopy and colonoscopy. IBS 
was diagnosed by Rome III; NERD was defined as heartburn or acid regurgitation occurring at least once per week without 
erosive esophagitis. Erosive esophagitis was defined by Los Angeles classification. Psychological distress was evaluated with 
modified 4 dimensions from revised Hopkins symptom checklist 90. 

Results 

Psychological distress was associated with both IBS and NERD, but not with erosive esophagitis. IBS was associated with soma- 
tization (adjusted OR, 2.88; 95% CI, 1.55-5.36; P < 0.001), anxiety (adjusted OR, 2.82; 95% CI, 1.36-5.88; P = 0.005), and 
hostility (adjusted OR, 2.06; 95% CI, 1.10-3.87; P = 0.024) and NERD was associated with somatization (adjusted OR, 5.65; 
95% CI, 2.92-10.98; P < 0.001) and anxiety (adjusted OR, 3.29; 95% CI, 1.47-7.34; P = 0.004). Erosive esophagitis was as- 
sociated with somatization (adjusted OR, 2.69; 95% CI, 1.26-7.91; P < 0.001). Hiatal hernia and male sex were related with 
erosive esophagitis but not with IBS or NERD. H. pylori had an inverse relationship with erosive esophagitis, but had no associ- 
ation with IBS. Whereas IBS was positively associated with NERD (adjusted OR, 2.72; 95% CI, 1.84-4.03; P < 0.001), it had 
no association with erosive esophagitis. 

Conclusions 

IBS shared many risk factors with NERD but not with erosive esophagitis. It partially explains why IBS was associated with 
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NERD, but not with erosive esophagitis. 

(J Neurogastroenterol Motil 2013;19:521-531) 
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Introduction 

Irritable bowel syndrome (IBS) is a chronic, recurrent in- 
testinal problem, characterized by bloating, abdominal pain and 
changes in bowel habit. Although the prevalence and incidence 
reported depend on the criteria used, most studies agree that it is 
a common disorder frequently seen by general practitioners and 
specialists. 1 ' 2 The prevalence of IBS has been reported as approx- 
imately 10% in the Western population 2 ' 3 and as 2.6% to 9.6% in 
the Korean population. 4 

Many reports have suggested overlaps between IBS and gas- 
troesophageal reflux symptoms (GERS) 4 ' 7 ' ; these overlaps oc- 
cur predominantly in patients with anxiety. 4 However, previous 
population-based studies did not exclude organic bowel disease 
from IBS by colonoscopy. 4 ' 7 10 A recent study suggested that 
non-erosive reflux disease (NERD) is more frequently over- 
lapped with epigastric pain syndrome and IBS than erosive 
esophagitis." However, this study did not consider Helicobacter 
pylori as a confounding factor, which is highly prevalent in Korea 
and has been strongly associated with gastroesophageal reflux 
disease (GERD). 12 Athough there are the evidences of the pos- 
itive association between IBS and NERD, the relationship be- 
tween IBS and erosive esophagitis is controversial. In the present 
study, we evaluated the potential relationship of IBS with NERD 
and erosive esophagitis after adjusting many potential confound- 
ing factors including H. pylori and psychological stress while ex- 
cluding organic bowel diseases by using colonoscopy and labo- 
ratory tests. 

Materials and Methods 

Study Population and Questionnaire 
Assessment 

The Obesity and Gastrointestinal Disorder Study, which was 
launched at the Center for Cancer Prevention and Detection, 
Korean National Cancer Center in February 2008, uses a large 



self-motivated health screening cohort. 13 In the present study, we 
included subjects who underwent a comprehensive screening 
program including colonoscopy and esophagogastroduodeno- 
scopy and responded to questionnaires from April 2008 to 
November 2008, a part of Obesity and Gastrointestinal Disorder 
Study. We excluded subjects who had colorectal cancer, previous 
colorectal surgery, hysterectomy, and other abdominal or pelvic 
surgery, inflammatory disease of colon, abnormal thyroid function, 
previous H. pylori eradication, and recent users of proton pump in- 
hibitors (PPIs), H2 blockers, NSAIDs and steroid (Figure). 

The enrolled subjects were racially homogeneous Koreans. 
Personal data (age, sex, alcohol consumption, smoking status, 
family history, personal medical history, medication history, gas- 
trointestinal symptoms, psychological distress, job and socio- 
economic status) were collected before both colonoscopy and 
esophagogastroduodenoscopy. Smoking status was classified as 
current smoker (daily or occasionally) or non-current smoker; al- 
cohol consumption status was also classified as current drinker or 
non-current drinker. Two well trained research nurses inter- 
viewed the subjects and completed the questionnaires. 

Assessment of Psychological Distress 

To measure the psychological distress, we used modified 
scales of the revised Hopkins symptom checklist 90 (SCL-90-R), 
which is a widely used measure of psychological distress. This in- 
strument contains 90 questions addressing nine dimensions of 
symptoms: somatization, obsessive-compulsiveness, interperso- 
nal sensitivity, depression, anxiety, hostility, phobic anxiety, para- 
noid ideation, and psychosis. 14 We measured somatization (12 
items), anxiety (10 items), depression (13 items) and hostility (6 
items) among 9 dimensions. The questions are multiple-choice 
and graded on a 0-4 scale, with higher scores indicating more 
distress. We used sum of the score of each item in each dimen- 
sion. The definition of risk group and disease group was defined 
as the scores over 1SD and 2SD comparing with sex-specific 
mean in general population. A psychiatrist (Kim HK) performed 
validation of the psychological distress. The disease group was 
very rare and we used only the risk group in the present study. 
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Assessed for eligibility: 
4,359 Obesity and Gastrointestinal Disorder Study cohort 
April 2008-November 2008 



1,076 excluded 

Not undergo colonoscopy 



▼ 



3,283 persons underwent colonoscopy 



14 excluded 
Colon cancer, previous colectomy, 
previously diagnosed inflammatory 
bowel disease or tuberculous colitis 



158 excluded 
120 hysterectomy 
38 other abdomino-pelvic surgery 
(peritonitis, small intestine, kidney and 
bladder) 



3,111 eligible persons 



114 excluded 
H. pylori eradication 
no test of H. pylori 
PPI, H 2 blocker and NSAID use 



228 excluded 

6 thyroid function abnormality 

222 no responders for IBS questionnaires 



2,769 final eligible persons 

258 irritable bowel syndrome by ROME III criteria 
281 erosive esophagitis by Los Angeles classification 
219 non-erosive reflux disease 



The definition of each risk group was the score of Si 1 8 in men 
and > 23 in women for somatization, the score > 1 7 in men and 
> 19 in women for anxiety, the score Si 25 in men and Si 28 in 
women for depression, and the score Si 1 1 in men and Si 10 in 
women for hostility. 

Assessment of Gastrointestinal Symptoms 

We evaluated patients for typical GERS as well as extra- 
esophageal symptoms (globus sensation, hoarseness, epigastric 
soreness and chronic cough). GERS was diagnosed as heartburn 
and/or acid regurgitation occurring at least once per week. 
Heartburn was defined as "a burning sensation or discomfort in 
the substernal area, soreness in the substernal area, or a burning 
sensation induced by swallowing," and acid regurgitation as "a 



Figure. Flow of study participants. H. 
pylori, Helicobacter pylori; PPI, proton 
pump inhibitor; PF, histamine receptor 
2; NSAID, non-steroid anti-inflamma- 
tory drug; IBS, irritable bowel synd- 
rome. 



bitter or sour-tasting fluid coming into your throat or mouth." 15 
Globus sensation was defined as "a foreign body sensation in the 
throat or a sensation of food (like steak) in the substernal area." 
The frequency of symptoms was reported as: none in the past 
year, less than once a month, about once a month, about once a 
week, several times a week, and daily. Severity of symptoms was 
reported as: mild ("can be ignored if I do not think about it"), 
moderate ("cannot be ignored but does not affect my lifestyle"), 
severe ("affect my life style or disturbing work or sleeping"). 

IBS was diagnosed according to the Rome III criteria, 16 
which have been validated. IBS was defined as recurrent abdomi- 
nal pain or discomfort (at least 3 days per month in the last 3 
months) with onset at least 6 months before diagnosis and asso- 
ciated with 2 or more of the following: (1) improvement in pain 
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with defecation, (2) onset associated with a change in the fre- 
quency of stools and (3) onset associated with a change in the 
form of stools. 

Measurement of Obesity 

Weight and height measurement was automated (X-SCAN 
PLUS II; Jawon Medical Co, Kyungsan, Korea), and body mass 
index (BMI) was calculated as weight/height 2 (kg/m 2 ). Waist cir- 
cumference was measured by trained nurses at the midpoint between 
the lower borders of the rib cage and highest point of the iliac crest. 

We measured abdominal adipose tissue volume by a method 
previously described and validated. 13 In summary, participants 
underwent CT in a supine position using a 64-multidetector CT 
(Brilliance 64; Philips, Best, Netherlands). Contiguous 5-mm 
slices (120 kVp; 150 mA; gantry rotation time, 750 ms) were ac- 
quired, and adipose tissue volume was measured using 20 slices. 
Abdominal fat compartments were manually traced in each im- 
age, segmentation of the 20 slices was automatically reconstruct- 
ed, and volume (cm 3 ) was calculated using software (Extended 
Brilliance Workspace version 3.5; Philips). 

Endoscopy 

Esophagogastroduodenoscopy was performed using a flexi- 
ble endoscope (Q260; Olympus Optical Co., Ltd., Tokyo) on 
subjects who had fasted overnight. Pharyngeal anesthesia with 
xylocaine spray and conscious sedation (0.06 mg/kg midazolam) 
were provided routinely. The severity of reflux esophagitis seen 
on endoscopy was graded from A to D according to the Los 
Angeles (LA) classification system. 17 To evaluate inter-observer 
reproducibility, four experienced gastroenterologists performed 
all endoscopic procedures. To estimate inter-observer variation, 
we reviewed picture archiving and communications system 
(PACS) images of a random subset of 40 cases, each lasting ap- 
proximately 30 seconds, together in a single conference room and 
recorded gastroesophageal findings. Presence of hiatus hernia or 
other gastroduodenal lesion was recorded. During each endo- 
scopic examination, the biopsy specimen was obtained at the 
greater curvature of the body for H. pylori evaluation with a rapid 
urease test. Hiatus hernia was recorded if the gastroesophageal 
junction was seen to extend at least 2 cm above the diaphragmatic 
hiatal impression during quiet respiration. Measurement of hia- 
tus hernia was performed at the start of endoscopic examination 
before inflation of stomach or at the end of endoscopic examina- 
tion after deflation of stomach. 18 NERD was defined by positive 
GERS without definite esophagitis. 



The day before the colonoscopy, the particpants ingested 45 
mL aqueous Fleet Phospho-soda (Fleet Company, Inc, Lyn- 
chburg, VA, USA) in 240 mL water, and 1 0 mg bisacodyl tablets 
followed by 1,500 mL water at 7 pm. At 10 pm, they ingested an- 
other 45 mL aqueous Fleet Phospho-soda in 240 mL water fol- 
lowed by 1,500 mL water. We performed the colonoscopy with a 
colonoscope (Q260AL; Olympus Optical Co, Ltd, Tokyo, 
Japan), recording the location and size of all polypoid and sessile 
lesions. All polyps or cancers removed endoscopically or surgically 
were fixed in formaldehyde and sent to pathologic laboratory for 
routine histologic examination. 13 The histological evaluation was 
made according to World Health Organization (WHO) criteria. 

All endoscopic examinations were performed by experienced 
gastroenterologists blind to the results of the questionnaire. The 
study was approved by the National Cancer Center institutional 
review board. Informed consent for sedated endoscopy and use of 
personal data for research purposes was obtained from all partic- 
ipants before endoscopy. 

Statistical Methods 

We assessed inter-observer agreement for esophageal lesions 
using kappa statistics. The prevalence of IBS, NERD and ero- 
sive esophagitis was expressed as percentage. ANOVA test was 
performed to comapre 3 groups. Pearson chi-square test or in- 
dependent t test was used to determine the difference in risk fac- 
tors between each pair of groups (presence of IBS vs. absence of 
IBS, presence of NERD vs. absence of NERD, and presence of 
erosive esophagitis vs. absence of erosive esophagitis). The effects 
of NERD, erosive esophagitis, and confounding factors on IBS 
were estimated by logistic regression analysis and expressed as 
odds ratios (ORs) and 95% confidence intervals (CIs). 
Significant risk factors revealed by univariate analysis were con- 
firmed by multivariate logistic regression. We determined the as- 
sociations among IBS, NERD, and erosive esophagitis. 

We used ST ATA software (version 10; College Station, TX, 
USA) for our analyses. All statistical tests were two-sided, and P 
< 0.05 was considered statistically significant. 

Results 

Characteristics of Eligible Subjects and Total 
Subjects 

Of the 4,359 subjects in the Obesity and Gastrointestinal 
Disorder Study cohort from April 2008 to November 2008, 
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2,769 subjects met the study inclusion criteria (Figure). The 
prevalence of IBS, NERD and erosive esophagitis (LA classi- 
fication, A to D) was 9.3%, 7.9%, and 10.1%, respectively. Age, 
sex, waist circumference, life style factors, chronic disease, seda- 
tive use, and antidepressant use did not differ between the total 
subjects in the cohort and the eligible subjects who participated in 
the present study (data not shown). The kappa values for erosive 
esophagitis for the 4 readers were 0.86 for grade A, 0.93 for grade 
B and 0.91 for grade C. 

Risk Factors for Irritable Bowel Syndrome 
and Gastroesophageal Reflux Disease 

Both IBS and NERD were associated with younger age, cur- 
rent smoker, absence of H. pylori infection, antidepressant use, 
and higher scores of somatization, anxiety, depression and hos- 
tility, but they were not associated with hypertension, diabetes 
mellitus, and sedative use (Tables 1 and 2). Current drinker sta- 
tus was associated with IBS but not with NERD. Current smok- 
er is a common risk factor for IBS, NERD and erosive 
esophagitis. IBS was related with lower waist circumference, 
however, erosive esophagitis was related with higher waist 
circumference. Psychological distress classified by normal and 
risk group showed that risk groups for somatization, anxiety, de- 
pression and hostility had a positive association with IBS and 
NERD, but erosive esophagitis had no association with psycho- 
logical distress except somatization. 



Multivariate Analysis of Risk Factors for 
Irritable Bowel Syndrome and 
Gastroesophageal Reflux Disease 

Whereas IBS and NERD demonstrated a strong positive as- 
sociation with somatization and anxiety, erosive esophagitis had 
association with only somatization (Table 3). IBS was also related 
with hostility. Whereas NERD was associated with female sex, 
erosive esophagitis was associated with male sex. Whereas IBS 
decreased with increasing age, NERD and erosive esopahgitis 
had no association with age. Higher waist circumference was re- 
lated with NERD and erosive esophagitis, but not with IBS. 
Absence of H. pylori and current smoker was associated with ero- 
sive esophagitis, but not with NERD nor IBS. Erosive esoph- 
agitis was positively associated with presence of hiatus hernia, but 
IBS and NERD were not related. 

Association Between Irritable Bowel 
Syndrome and Gastroesophageal Reflux 
Disease 

IBS demonstrated a strong positive association with NERD, 
but no association with erosive esophagitis (Table 4). The pres- 
ence of NERD increased the risk of IBS up to 2.7-fold (adjusted 
OR, 2.72; 95% CI, 1.84-4.03; P < 0.001) (Table 4). IBS was 
also positively associated with atypical GERS: hoarseness (adjust- 
ed OR, 1.83; 95% CI, 1.34-2.51; P < 0.001), globus sensation 



Table 1. Rsik Factors for Irritable Bowel Syndrome 



Absence of IBS (n = 2,51 1) Presence of IBS (n = 258) P-vahxe 

Male sex (n [%]) 1,513 (60.3) 169 (65.5) 0.100 

Age (mean [SD] , yr) 50.2 (9.9) 45.3 (8.6) < 0.001 

Waist circumference (mean [SD]) 85.3 (8.1) 84.1 (8.3) 0.018 

Current smoker (n [%]) 708 (28.2) 105 (40.7) < 0.001 

Current drinker (n [%]) 1,619 (64.5) 195 (75.6) < 0.001 

Hypertension (n [%]) 467 (18.6) 37 (14.3) 0.091 

Diabetes (n [%]) 137(5.5) 16(6.2) 0.618 

Use of sedative (n [%]) 17(0.7) 4(1.6) 0.124 

Use of antidepressant (n [%]) 28 (1.1) 7 (2.7) 0.029 

Hiatus hernia (n [%]) 59 (2.4) 7 (2.7) 0.708 

H. pylori (n [%]) 1,224 (48.8) 106 (41.1) 0.019 
Psychological distress (n [%] ) 

Risk group for somatization 44 (1.8) 25 (9.7) < 0.001 

Risk group for anxiety 49 (2.0) 30 (11.6) < 0.001 

Risk group for depression 44 (1.8) 24 (9.3) < 0.001 

Risk group for hostility 55 (2.2) 27 (10.5) < 0.001 

IBS, irritable bowel syndrome as diagnosed by Rome III criteria; H. pylori, Helicobacter pylori. 
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Table 2. Risk Factors for Gastroesophageal Reflux Disease 



Risk factors 


Absence of erosive esophagitis 
and NERD (n = 2,269) 


NERD 

(n = 219) 


Erosive esophagitis 
(n = 281) 


f-value 


Age (mean |_oDJ > yr) 


•+7.0 I^IU.U ) 


AQ Q { Q £\ 


^7.7 [7. I ) 


U.U70 


ividie sex i^ri \_/c \ ) 


1 , yj o .t" J 


1 1 1 ( <fO 7^ 
111 l^j U. / J 


1A1 (9.1 Q~\ 


<r n nn 1 


Waist circumference (mean [SD] ) 


OA 7 (Q ?\ 
OT. / \o.Z.) 


Q C (L (n X\ 
OJ.D / .J J 


OO.J \ / .O J 


U.U J D 


Current smoker (n [%] ) 


O 1 / I^Z / .ZJ 




19 8 ( AK 1\ 
IZo . / ) 


^ n fin i 

^ U.UU 1 


Current drinker (n [%] ) 


1 i &a 1 


1 TO (CI C\\ 
1 JO ^DJ.U ) 


111 (1Q C\\ 

\17.\J ) 


U.UU 1 


Elypertension (n [%] ) 


403 (17.8) 


40 (18.3) 


61 (21.7) 


0.270 


Diabetes (n [%] ) 


120 (5.3) 


8 (3.7) 


25 (8.9) 


0.020 


Use of sedative (n [%] ) 


13 (0.6) 


4(1.8) 


4(1.4) 


0.050 


Use of antidepressant (n [%] ) 


26(1.2) 


6 (2.7) 


3(1.1) 


0.125 


Hiatus hernia (n [%] ) 


37 (1.6) 


4(1.8) 


25 (8.9) 


< 0.001 


H. pylori (n [%] ) 


1,158 (51.0) 


96 (43.8) 


76 (27.1) 


< 0.001 


Psychological distress (n [%] ) 










Risk group for somatization 


35(1.5) 


20 (9.1) 


14(5.0) 


< 0.001 


Risk group for anxiety 


54 (2.4) 


18 (8.2) 


7 (2.5) 


< 0.001 


Risk group for depression 


51 (2.25) 


9(4.1) 


8 (2.9) 


0.213 


Risk group for hostility 


59 (2.6) 


11(5.0) 


12 (4.3) 


0.050 


NERD, non-erosive reflux disease; H. pylor, 


Helicobacter pylori. 









'ANOVA test was performed to compare 3 groups. 



Table 3. Risk Factors for Irritable Bowel Syndrome and Gastroesophageal Reflux Disease in Multivariate Analysis 





IBS 




NERD 




Erosive esophagitis 2 


Risk factors 


OR b (95% CI) 


.P-value 


OR h (95% CI) 


P-value 


OR b (95%CI) 


P-value 


Male sex 


1.29 (0.89-1.88) 


0.182 


0.55 (0.38-0.80) 


0.002 


3.38 (2.21-5.21) 


< 0.001 


Age (yr) 


0.95 (0.94-0.97) 


< 0.001 


0.99 (0.98-1.00) 


0.289 


1.00 (0.99-1.02) 


0.899 


Waist circumference 


0.98 (0.97-1.00) 


0.109 


1.03 (1.01-1.05) 


0.005 


1.04 (1.02-1.06) 


< 0.001 


Current smoker 


1.30 (0.95-1.77) 


0.098 


1.37 (0.96-1.96) 


0.085 


1.49 (1.11-1.98) 


0.007 


Current drinker 


1.23 (0.88-1.73) 


0.221 


1.04 (0.74-1.45) 


0.831 


1.14(0.81-1.61) 


0.454 


Diabetes 


1.73 (0.97-1.06) 


0.061 


0.76 (0.36-1.60) 


0.469 


1.37 (0.84-2.22) 


0.207 


Use of antidepressant 


2.04 (0.77-5.37) 


0.150 


1.78 (0.68-4.69) 


0.242 


0.48 (0.12-1.84) 


0.284 


Presence of hiatus hernia 


0.86 (0.36-1.04) 


0.740 


1.03 (0.36-2.99) 


0.950 


4.42 (2.47-7.90) 


< 0.001 


Presence of H. pylori 


0.80 (0.61-1.05) 


0.108 


0.77 (0.58-1.02) 


0.070 


0.32 (0.24-0.42) 


< 0.001 


Psychological distress 














Risk group for somatization 


2.88 (1.55-5.36) 


0.001 


5.65 (2.92-10.98) 


< 0.001 


2.69 (1.26-7.91) 


0.010 


Risk group for anxiety 


2.82 (1.36-5.88) 


0.005 


3.29 (1.47-7.34) 


0.004 


0.74 (0.22-2.51) 


0.629 


Risk group for depression 


1.25 (0.56-2.81) 


0.586 


0.32 (0.11-0.94) 


0.038 


0.89 (0.28-2.77) 


0.838 


Risk group for hostility 


2.06 (1.10-3.87) 


0.024 


0.96 (0.42-2.24) 


0.941 


1.48 (0.65-3.39) 


0.353 



^Erosive esophagitis refers to reflux esophagitis, Los Angeles classification (A-D); Adjusted for age, sex, waist circumference, smoking status, drinking status, hiatus 
hernia, Helicobacter pylori, diabetes, use of antidepressant and psychological distress. Age and waist circumference were measured as continuous variables; L Psychological 
distress was measured by partial questionnaires from revised Hopkins symptom checklist 90. 

IBS, irritable bowel syndrome as diagnosed by Rome III critera; NERD, non-erosive reflux disease; OR, odds ratio; CI, confidence interval; H. pylori, Helicobacter pylori 
Risk group for somatization, > 18 in men and > 23 in women; risk group for anxiety, > 17 in men and > 19 in women; risk group for depression, > 25 in men and 
> 28 in women; risk group for hostility, ^ 11 in men and > 10 in women. 



(adjusted OR, 3.41; 95% CI, 2.56-4.53; P < 0.001), chronic 
cough (adjusted OR, 2.19; 95% CI, 1.59-3.01; P < 0.001), and 



epigastric soreness (adjusted OR, 3.41; 95% CI, 2.57-4.54; P < 
0.001). 
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Table 4. Association Between Irritable Bowel Syndrome and Gastroesophageal Reflux Disease 





NERD 




Erosive esophagitis 3 




OR b (95% CI) 


P-value 


OR b (95% CI) P-value 


IBS by Rome III 


2.72 (1.84-4.03) 


< 0.001 


1.25 (0.80-1.93) 0.327 



^Erosive esophagitis refers to Los Angeles classification (A-D); 1 Adjusted for age, sex, waist circumference, smoking status, drinking status, hiatus hernia, Helicobacter 
pylori., diabetes, use of antidepressant and psychological distress. Age and waist circumference were measured as continuous variables. 
NERD, non-erosive reflux disease; IBS, irritable bowel syndrome as diagnosed by Rome III criteria; OR, odds ratio; CI, confidence interval. 



Table 5. Overlap of Irritable Bowel Syndrome and Non-erosive Reflux Disease in Multivariate Analysis 



IBS alone (n = 211) NERD alone (n = 172) Overlap of IBS and NERD (n = 47) 





OR" (95% CI) 


.P -value 


OR a (95% CI) 


.P -value 


OR a (95% CI) 


P-value 


Male sex 


1.33 (0.88-2.00) 


0.170 


0.45 (0.30-0.68) 


< 0.001 


0.85 (0.38-1.87) 


0.679 


Age (yr) 


0.95 (0.94-0.97) 


< 0.001 


0.99 (0.98-1.01) 


0.551 


0.96 (0.93-0.99) 


0.013 


Waist circumference, cm 


0.98 (0.97-1.00) 


0.221 


1.03 (1.01-1.05) 


0.004 


0.98 (0.95-1.03) 


0.481 


Current smoker 


1.45 (1.04-2.02) 


0.030 


1.52 (1.02-2.25) 


0.038 


0.82 (0.38-1.78) 


0.619 


Current drinker 


1.36 (0.93-1.99) 


0.11 


1.11 (0.76-1.62) 


0.580 


0.88 (0.44-1.74) 


0.712 


Diabetes 


1.79 (0.98-3.28) 


0.06 


0.66 (0.28-1.55) 


0.345 


1.24 (0.28-5.54) 


0.777 


Presence of H. pylori 


0.82 (0.61-1.10) 


0.18 


0.96 (0.65-1.22) 


0.480 


0.67 (0.36-1.25) 


0.207 


Antidepressant use 


2.08 (0.70-6.18) 


0.19 


0.95 (0.34-2.17) 


0.939 


3.20 (0.61-16.8) 


0.169 


Psychological distress b 














Risk group for somatization 


1.86 (0.86-4.04) 


0.116 


3.11 (1.33-7.23) 


0.009 


13.96 (5.49-35.47) 


< 0.001 


Risk group for anxiety 


2.95 (1.25-6.94) 


0.013 


3.68 (1.41-9.59) 


0.008 


5.16 (1.51-17.63) 


0.009 


Risk group for depression 


1.14 (0.46-2.87) 


0.774 


0.16 (0.03-0.86) 


0.033 


0.67 (0.16-2.77) 


0.578 


Risk group for hostility 


2.32 (1.17-4.59) 


0.016 


0.98 (0.33-2.87) 


0.969 


1.30 (0.39-4.30) 


0.672 


Reference is neither IBS nor NERD, Psychological distress 


was measured by partial questionnaires from revised Hopkins symptom checklist 90. 





IBS, irritable bowel syndrome; NERD, non-erosive reflux disease; H. pylori, Helicobacter pylori; OR, odds ratio; CI, confidence interval. 
Age and waist circumference were measured as continuous variables. 



Overlap of Irritable Bowel Syndrome and 
Non-erosive Reflux Disease 

IBS alone had an inverse relationship with age and had a pos- 
itive association with current smoker status, anxiety, and hostility. 
NERD alone was positively associated with female sex, increas- 
ing waist circumference, current smoker status, somatization, and 
anxiety and was negatively associated with depression. Overlap- 
ping IBS and NERD decreased with increasing age and had a 
strong association with somatization and anxiety (Table 5). 

Discussion 

We found that IBS shared psychological distress, such as so- 
matization and anxiety, with NERD, demonstrating a strong 
positive association with NERD; however, IBS was not asso- 
ciated with erosive esophagitis after adjusting many confounding 
factors including H. pylori status. 



Recent meta-analysis showed that odd ratio of GERS in in- 
dividuals with IBS was four-fold that of individuals without 
IBS. 19 Although previous population-based studies suggested a 
positive association between IBS and GERS, 4,7 ' 1 " these studies 
did not exclude organic bowel disease by colonoscopy or labo- 
ratory tests and the study for the association between IBS and 
erosive esophagitis is rare. One previous study suggested that 
NERD is more frequently overlapped with IBS, compared to 
erosive esophagitis." However, that study did not consider H. 
pylori, which is strongly associated with GERD. 12,15 In the pres- 
ent study, IBS had a strong positive association with NERD, but 
no association with erosive esophagitis after adjusting many con- 
founding factors including psychological stress and H. pylori 
infection. The prevalence of IBS was increased up to 2.7-fold in 
NERD. The prevalence of IBS was increased up to 1.8-3.4-fold 
in the presence of atypical GERS. The strong association be- 
tween IBS and NERD may be due to the sharing of psycho- 
logical distress such as somatization and anxiety. Patients with 
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IBS have greater psychological distress than people who do not 
have IBS, and are more often depressed, anxious, or hypochon- 
driacal. 1 ' 21 24 Although results of previous studies suggested that 
psychological distress was increased in secondary and tertiary 
care, them of recent, large, population-based studies suggested 
that patients with IBS in the community also have increased psy- 
chological distress compared with individuals who do not have 
IBS. In a previous study, acute stress modified gut-specific 
efferent autonomic innervations, and normalization was delayed 
in persons with IBS. 27 In fact, experimentally induced anxiety 
modified gastric sensorimotor function, 28 and persons with IBS 
revealed enhanced modulation of visceral perception with audi- 
tory stress. 29 In the present study, IBS shared somatization and 
anxiety with NERD and also shared somatization with erosive 
esophagitis. IBS alone was positively associated with younger age, 
current smoker, anxiety and hostility. NERD alone was pos- 
itively associated with female sex, higher waist circumference, 
current smoker, somatization, and anxiety but negatively asso- 
ciated with depression. Overlap of IBS and NERD was pos- 
itively associated with younger age, somatization and anxiety. In 
the previous several studies, the overlap of IBS and GERS was 
relatively common, and this overlap occured predominantly in in- 
dividuals with anxiety, 4 insomnia, and nervousness. 7 IBS and 
NERD shared the somatization and anxiety, which is more 
strongly predisposed to overlap of IBS and NERD compared to 
IBS alone or NERD alone. Therefore, the presence of IBS might 
explain PPI treatment failure in patients with overlap of IBS and 
NERD. 

Although there are some evidences of the positive association 
between IBS and NERD, the relationship between IBS and ero- 
sive esophagitis is controversial. A recent survey by Neumann et 
al 30 suggested that IBS is common in entire spectrum of GERD 
(NERD, erosive esophagitis, and Barrett's esophagus). In ran- 
domized clinical trial of 626 patients with reflux esophagitis, pan- 
toprazole was efficacious in the treatment of patients suffering 
from overlap symptoms of GERD, functional dyspepsia and/or 
IBS, providing a sustained post-treatment response in functional 
dyspepsia and IBS symptom categories. 31 In recent Chinese 
study of 1,030 individuals, who underwent endoscopy, IBS was 
not associated with reflux esophagitis. 32 In the present study, IBS 
had no association with erosive esophagitis after adjusting risk 
factors even if they shared somatization. Apparently, no relation- 
ship between IBS and erosive esophagitis, despite of sharing so- 
matization, might have originated from that erosive esophagitis is 
predisposed to the definitely different risk factors such as sex, 



age, H. pylori and hiatal hernia than from those of IBS. 

Our findings for the relationship of IBS with NERD and 
erosive esophagitis on the basis of predisposing factors may have 
important clinical implications in the management of GERD, ac- 
cording to the presence or absence of IBS. Actually, recent stud- 
ies suggested that GERD patients who had a functional bowel 
disorder showed a lower response rate to PPI as compared to 
those without a functional bowel disease. 33 In contrast to this re- 
sults, PPI was able to improve IBS-like symptoms, particularly in 
NERD in a German study. 34 A randomized clinical trial sug- 
gested that pantoprazole was efficacious in the treatment of pa- 
tients with an overlap of GERD and IBS provided a sustained 
post-treatment response in IBS symptom categories. 31 It is need- 
ed to evaluate a personalized therapy in GERD patients accord- 
ing to concomitant functional bowel diseases and underlying 
pathophysiology. 

The association between IBS and H. pylori is rarely 
evaluated. Even if the contribution of H. pylori on the hyper- 
sensitivity in IBS is suspected experimentally, 35 a few clinical data 
showed controversial results. Recent 177 case-control study sug- 
gested that diarrhea dominant IBS had a positive relationship 
with H. pylori infection. 36 Especially, virulence markers (cagA 
and vacAl) were related with diarrhea dominant IBS. 36 In a re- 
cent Chinese study of 1,030 individuals, who underwent endos- 
copy, IBS had no association with H. pylori infection. 32 In our 
study, IBS had a negative relationship with H. pylori infection in 
univariate analysis but it had no relationship in multivariate 
analysis. 

The prevalence of IBS also increased according to decreasing 
age in the present study. The inverse relationship between IBS 
and age has been suggested in previous studies in Korea, but did 
not always show a statistical significance for this association. 5 ' 6 
Similarly, previous studies from Western populations have also 
suggested the positive association between IBS and young 
age. 2,25 ' 37 In the present study, IBS had no association with sex. 
Although previous population-based studies from Korea demon- 
strated a similar prevalence of IBS in both sexes, 4 " 6 a lot of studies 
from Western populations have also reported female predom- 

. T -n C 2,37,38 

inance in IBS. 

Whereas somatization and anxiety were prone to NERD, de- 
pression was related with the low risk of NERD in the present 
study. The relationship between reflux symptom, depression, and 
anxiety was suggested in a previous study. 39 Increasing waist cir- 
cumference was also positively associated with NERD. This re- 
sult is consistent with the studies from Western populations re- 
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porting a strong positive association between GERS and 
BMI 4 "' 41 or abdominal obesity. 42 Mechanisms that induce reflux 
include transient lower esophageal sphincter relaxation, 43 higher 
gastroesophageal pressure gradients, hiatus hernia 4 and excess 
endogenous estrogen. 41 However, in patients with NERD, vis- 
ceral hypersensitivity and psychological stress are also important 
contributing factors. 39 ' 45 Therefore, the evaluation for NERD 
should also consider psychosocial stress as well as acid regurgi- 
tation. Absence of H. pylori was a borderline risk factor for 
NERD and a strong risk factor for erosive esophagitis in present 
study. In contrast to erosive esophagitis, which had a constantly 
negative association with H. pylori, ' the association between 
GERS and H. pylori serology was inconsistent. 48 ' 49 Erosive 
esophagitis was positively associated with male sex, higher waist 
circumference, current smoker, hiatus hernia, and the absence of 
H. pylori. These findings are consistent with previous Korean 

, 13,50 

studies. 

Population-based studies showed that the prevalence of IBS 
as assessed by Rome II or III was 2.2% to 9.6% in Korea. 4 
Prevalence of IBS (9.3%) found in the present study was similar 
with results of previous studies. 4 ' 5 In the present study, the preva- 
lence of NERD and erosive esophagitis (7.9% and 10.1%, re- 
spectively) was higher than that reported in previous Korean 
studies. 15 ' 50 A nation-wide prospective study in 2005 reported the 
prevalence of NERD and erosive esophagitis as 5% and 8%, 
respectively. The different results for NERD and erosive esoph- 
agitis prevalence may be due to different study populations. The 
present study had a lower proportion of participants with an in- 
come of less than 1,000 USD per month (1% vs. 8%), lower rate 
of H. pylori infection (48% vs. 64%) and higher BMI (> 25, 
34% vs. 31%) compared with a previous nationwide study. 5 Our 
previous observational study reported a low prevalence of erosive 
esophagitis (6%) 5 "; however, data was collected by many gastro- 
enterologists over a long period of time, and the study did not 
evaluate inter-observer agreement for endoscopic diagnosis. 

This study has several strengths. First, this is the study to 
evaluate the relationships of IBS with NERD and erosive esoph- 
agitis after adjusting many potential confounding factors includ- 
ing H. pylori, which has a strong negative association with 
GERD, and psychological stress. Second, our data were of high 
quality. Questionnaires for personal information, psychological 
distress, and symptoms of IBS and GERD were collected by two 
well-trained research nurses and endoscopic examinations were 
performed by gastrointestinal specialists. Erosive esophagitis was 
objectively evaluated by esophagogastroduodenoscopy and cate- 



gorized by the LA classification. The kappa value of reflux 
esophagitis for the 4 doctors was very high. Anthropometric pa- 
rameters were measured directly. We excluded organic bowel 
diseases using colonoscopy and laboratory tests in screening 
subjects. Finally, the large size of the study, allowed us to evaluate 
subpopulations and their association after adjusting for a lot of 
confounding factors. 

This study also had several limitations. First, the study pop- 
ulation was a self-motivated screening cohort; therefore, selection 
bias may exist. The prevalence of IBS in the present study was 
similar to that found in population-based studies that used tele- 
phone interview surveys. 4,5 Population-based studies using colo- 
noscopy and esophagogastroduodenoscopy may not be realistic; 
therefore, the present study using a screening cohort without seri- 
ous underlying disease may present as an alternative. Second, on- 
ly 64% of the participants were eligible for the present study. 
However, eligible participants and excluded subjects did not dif- 
fer significantly by age, sex, waist circumference, smoking status, 
chronic disease, NERD or erosive esophagitis. Third, we check- 
ed only 4 dimensions among 9 dimensions in SCL-90-R. 
Although the definition of risk group in this study has not been 
well known, we performed internal validation for the psycho- 
logical distress in National Cancer Center by a psychiatrist. 
Fourth, even if this cross-sectional study suggested the associa- 
tion between IBS and NERD and their shared risk factors, it did 
not show the effect of managing the shared risk factors. There- 
fore its clinical implication was limited. Finally, we did not assess 
diet, which could affect reflux symptoms. 

In conclusion, IBS shared psychological distress, such as so- 
matization and anxiety, with NERD and was positively asso- 
ciated with NERD; however, IBS was not associated with erosive 
esophagitis even if they shared somatization. This finding may 
have important implications in the management of GERD, ac- 
cording to the presence or absence of IBS. In the future, it is 
needed to evaluate a personalized therapy in GERD patients ac- 
cording to concomitant functional bowel diseases and underlying 
pathophysiology. 
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